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June 1 9, 200 1 Attorney's Docket No. : WEH205 

PRELIMINARY AMENDMENT 

Hon, Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 



SIR: 

This is a preliminary amendment to provide certain corrections in the 
above captioned patent application. The applicant petitions that, if 
required, the time for response be extended and the corresponding fee be 
charged. The Commissioner is hereby authorized to charge any additional 
fees which may be required to Acct. No. 11-0224. The Applicant further 
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respectfully requests that this response be accepted as a bona fide effort to 
meet any potential response requirements outstanding and due in the above 
captioned matter. 

Please amend the application as follows: 



IN THE CLAIMS: 



PCT/DE99/04102 



WEH205A1 



June 19, 2001 



Page 2 



CLEAN VERSION OF THE AMENDED CLAIMS: 



3. Cardiovascular prostheses according to claim 1, characterized in that 
the mathematical value of the increasing shear forces can be selected 
variably and time-independently. 

4. Cardiovascular prostheses according to claim 1, characterized in that 
the mathematical value and the final value of the shear forces can be 
selected freely and time-variably by means of a program control according 
to the physiological conditions of the implantation location. 

5. Cardiovascular prostheses according to claim 1, characterized in that 
the mathematical value of the occurring shear forces can be adjusted by 
varying the pumping capacity, as well as by varying the size of the cross- 
section of the pumping tubes used or of any other connecting elements 
outside of the chamber, as well as by the geometrical form and 
configuration of the very chamber. 
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6. Cardiovascular prostheses according to claim 1, produced by means 
of a perfusion circuit consisting of an inner perfusion circuit (5) for 
streaming the prosthesis surface on the blood contact side along the main 
axis of the prosthesis inside of the chamber (2), said prosthesis (1) being 
fixed in the inner space thereof by means of adapters (3, 3'), and hence 
constituting as such the inner perfusion circuit (5), and an outer perfusion 
circuit (5') for outwardly streaming the prosthesis (1) within the same 
chamber (2) which comprises, towards the outside, connections to a 
pumping device (7) for both circuits (5, 5'), as well as to the medium 
reservoirs (6, 6') which also have the function of pressure equation 
reservoirs. 

7. Cardiovascular prostheses according to claim 1, produced by means 
of a perfusion circuit consisting of an inner perfusion circuit (5) for 
streaming the prosthesis surface on the blood contact side along the main 
axis of the prosthesis inside of the chamber (2), said prosthesis (1) being 
fixed in the inner space thereof by means of an adapter (3), and hence 
constituting as such the inner perfusion circuit (5), and an outer perfusion 
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circuit (5') uniting inside of the chamber (2) with the inner perfusion circuit 
(5) after having streamed the prosthesis (1) for outwardly streaming the 
prosthesis (1) within the same chamber (2) which comprises, towards the 
outside, connectors to a pumping device (7) for both circuits (5, 5'), as well 
as to the medium reservoirs (6, 6') which also have the function of pressure 
equation reservoir. 

8. Cardiovascular prostheses according to claim 6, characterized in that 
the outer perfusion circuit (5') can be operated in co-current or in counter- 
current to the inner perfusion circuit (5), but also statically. 

9. Cardiovascular prostheses according to claim 6, characterized in that 
the perfusion circuits lead from one medium reservoir (6) into another 
medium reservoir (6'), in which the medium is collected which has already 
streamed through the prosthesis. 
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10. Cardiovascular prostheses according to claim 6, characterized in that 
the inner and the outer perfusion circuits have different medium reservoirs 
or one and the same medium reservoir (6, 6'). 

11. Cardiovascular prostheses according to claim 6, characterized in that 
the prosthesis is present in the very medium reservoir, and that the inner and 
the outer perfusion circuits are thereby connected with each another. 

12. Cardiovascular prostheses according to claim 6, characterized in that 
the medium reservoirs are comprised of expandable blood bags of the 
materials PVC or EVAM. 

13. Cardiovascular prostheses according to claim 6, characterized in that 
the realization of the adapters (3, 3') for fixing the prosthesis (1) can be 
realized as an olive, cones with clamping means or as an expansion member. 
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14. Cardiovascular prostheses according to claim 6, characterized in that 
the length of the prosthesis to be clamped can be varied by constructionally 
providing at least one closing part with the adapter (3 or 3') of chamber (2). 

15. Cardiovascular prostheses according to claim 6, characterized in that 
the chamber (2) is manufactured from a transparent material. 

16. Cardiovascular prostheses according to claim 1, characterized in that 
the prosthesis is used as a vascular prosthesis, a heart valve prosthesis or a 
stent. 

17. Method for covering cardiovascular prostheses with endothelial cells 
according to claim 1, characterized in that after an initial sub-confluent 
seeding of the prosthesis surface on the blood contact side, the formation of 
a confluent monolayer ensues by the cells growing under permanent 
influence of defined pulsatile shear forces increasing up to physiological 
values by means of streaming the prosthesis surface on the blood contact 
side along the main axis of the prosthesis in an inner perfusion circuit, and a 
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moistening of the outer prosthesis wall in an outer perfusion circuit or in a 
permeable medium reservoir. 

19. The method according to claim 17, characterized in that in an inner 
perfusion circuit (5) for streaming through the inner prosthesis space along 
the main axis of the prosthesis inside of the chamber (2), the prosthesis (1) 
is fixed by means of adapters (3, 3'), and hence as such constitutes the inner 
perfusion circuit (5), and that an outer perfusion circuit (5') exists for 
outwardly streaming the prosthesis (1) in the same chamber (2) which, 
towards the outside, comprises for the two circuits (5, 5') connectors to a 
pumping device (7) and the medium reservoirs (6, 6') which also have the 
function of pressure equation reservoirs. 

20. The method according to claim 17, characterized in that 

a) the outer perfusion circuit (5') can be operated in co-current or 
counter-current to the inner perfusion circuit (5), but also statically, 

b) the two perfusion circuits (5, 5') do not work as a closed system but 
lead from one medium reservoir (6) into another medium reservoir (6'), in 
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which the medium is collected which has already streamed through the 
prosthesis, 

c) the inner and the outer perfusion circuits have different medium 
reservoirs or one and the same medium reservoir (6, 6'), and 

d) the two perfusion circuits (5, 5') unite inside the chamber (2) after 
having streamed the prosthesis (1), but leave the chamber (2) in separate 
perfusion circuits (5, 5'). 

21. The method according to claim 17, characterized in that the 
prosthesis is present in the very medium reservoir and that the inner and the 
outer perfusion circuits are thereby connected with each another. 
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MARKED-UP VERSION OF THE AMENDED CLAIMS: 

3. (amended) Cardiovascular prostheses according to [claims 1 and 2] 
claim L characterized in that the mathematical value of the increasing shear 
forces can be selected variably and time-independently. 

4. (amended) Cardiovascular prostheses according to [claims 1 
through 3] claim 1 . characterized in that the mathematical value and the 
final value of the shear forces can be selected freely and time-variably by 
means of a program control according to the physiological conditions of the 
implantation location. 

5. (amended) Cardiovascular prostheses according to [claims 1 
through 4] claim 1 , characterized in that the mathematical value of the 
occurring shear forces can be adjusted by varying the pumping capacity, as 
well as by varying the size of the cross-section of the pumping tubes used or 
of any other connecting elements outside of the chamber, as well as by the 
geometrical form and configuration of the very chamber. 
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6. (amended) Cardiovascular prostheses according to [claims 1 
through 5] claim L produced by means of a perfusion circuit consisting of 
an inner perfusion circuit (5) for streaming the prosthesis surface on the 
blood contact side along the main axis of the prosthesis inside of the 
chamber (2), said prosthesis (1) being fixed in the inner space thereof by 
means of adapters (3, 3'), and hence constituting as such the inner perfusion 
circuit (5), and an outer perfusion circuit (5') for outwardly streaming the 
prosthesis (1) within the same chamber (2) which comprises, towards the 
outside, connections to a pumping device (7) for both circuits (5, 5'), as well 
as to the medium reservoirs (6, 6') which also have the function of pressure 
equation reservoirs. 

7. (amended) Cardiovascular prostheses according to [claims 1 through 6] 
claim K produced by means of a perfusion circuit consisting of an inner 
perfusion circuit (5) for streaming the prosthesis surface on the blood 
contact side along the main axis of the prosthesis inside of the chamber (2), 
said prosthesis (1) being fixed in the inner space thereof by means of an 
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adapter (3), and hence constituting as such the inner perfusion circuit (5), 
and an outer perfusion circuit (5') uniting inside of the chamber (2) with the 
inner perfusion circuit (5) after having streamed the prosthesis (1) for 
outwardly streaming the prosthesis (1) within the same chamber (2) which 
comprises, towards the outside, connectors to a pumping device (7) for both 
circuits (5, 5'), as well as to the medium reservoirs (6, 6') which also have 
the function of pressure equation reservoir. 

8. (amended) Cardiovascular prostheses according to [claims 6 and 7] 
claim 6 > characterized in that the outer perfusion circuit (5') can be operated 
in co-current or in counter-current to the inner perfusion circuit (5), but also 
statically. 

9. (amended) Cardiovascular prostheses according to [claims 6 through 8] 
claim 6, characterized in that the perfusion circuits lead from one medium 
reservoir (6) into another medium reservoir (6'), in which the medium is 
collected which has already streamed through the prosthesis. 
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10. (amended) Cardiovascular prostheses according to [claims 6 through 8] 
claim 6, characterized in that the inner and the outer perfusion circuits have 
different medium reservoirs or one and the same medium reservoir (6, 6'). 

11. (amended) Cardiovascular prostheses according to [claims 6 through 8] 
claim 6 , characterized in that the prosthesis is present in the very medium 
reservoir, and that the inner and the outer perfusion circuits are thereby 
connected with each another. 

12. (amended) Cardiovascular prostheses according to [claims 6 through 
11] claim 6. characterized in that the medium reservoirs are comprised of 
expandable blood bags of the materials PVC or EVAM. 

13. (amended) Cardiovascular prostheses according to [claims 6 and 7] 
claim 6, characterized in that the reahzation of the adapters (3, 3') for fixing 
the prosthesis (1) can be realized as an olive, cones with clamping means or 
as an expansion member. 
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14. (amended) Cardiovascular prostheses according to [claims 6, 7 and 13] 
claim 6, characterized in that the length of the prosthesis to be clamped can 
be varied by constructionally providing at least one closing part with the 
adapter (3 or 3') of chamber (2). 

15. (amended) Cardiovascular prostheses according to [claims 6 and 7] 
claim 6 . characterized in that the chamber (2) is manufactured from a 
transparent material. 

16. (amended) Cardiovascular prostheses according to [claims 1 through 
15] claim L characterized in that the prosthesis is used as a vascular 
prosthesis, a heart valve prosthesis or a stent. 

17. (amended) Method for covering cardiovascular prostheses with 
endothelial cells according to [claims 1 through 16] claim 1 , characterized 
in that after an initial sub-confluent seeding of the prosthesis surface on the 
blood contact side, the formation of a confluent monolayer ensues by the 
cells growing under permanent influence of defined pulsatile shear forces 
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increasing up to physiological values by means of streaming the prosthesis 
surface on the blood contact side along the main axis of the prosthesis in an 
inner perfusion circuit, and a moistening of the outer prosthesis wall in an 
outer perfusion circuit or in a permeable medium reservoir. 

19. (amended) The method according to [claims 17 and 18] claim 17 . 
characterized in that in an inner perfusion circuit (5) for streaming through 
the inner prosthesis space along the main axis of the prosthesis inside of the 
chamber (2), the prosthesis (1) is fixed by means of adapters (3, 3'), and 
hence as such constitutes the inner perfusion circuit (5), and that an outer 
perfusion circuit (5') exists for outwardly streaming the prosthesis (1) in the 
same chamber (2) which, towards the outside, comprises for the two circuits 
(5, 5') coimectors to a pumping device (7) and the medium reservoirs (6, 6') 
which also have the function of pressure equation reservoirs. 

20. (amended) The method according to [claims 17 through 19] claim 17 , 
characterized in that 
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a) the outer perfusion circuit (5') can be operated in co-current or 
counter-current to the inner perfusion circuit (5), but also statically, 

b) the two perfusion circuits (5, 5') do not work as a closed system but 
lead from one medium reservoir (6) into another medium reservoir (6'), in 
which the medium is collected which has already streamed through the 
prosthesis, 

c) the inner and the outer perfusion circuits have different medium 
reservoirs or one and the same medium reservoir (6, 6'), and 

d) the two perfusion circuits (5, 5') unite inside the chamber (2) after 
having streamed the prosthesis (1), but leave the chamber (2) in separate 
perfusion circuits (5, 5'). 

21. (amended) The method according to [claims 17 through 20] claim 17 . 
characterized in that the prosthesis is present in the very medium reservoir 
and that the inner and the outer perfusion circuits are thereby connected 
with each another. 
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REMARKS 

Claims 1 - 21 are in the case. Claims 3 through 16 and 18 through 21 
are being amended. 

The present preliminary amendment is submitted in order to eliminate 
multiple dependencies between claims. 

Should be there any multiple dependent claims remaining, such 
remaining multiple dependent claims are to be deemed as treated as 
canceled by the applicant. 

Entry of the above-recited corrections prior to calculation of the fee is 
respectfully requested. 



Respectfully submitted, 
Manrico Paulitschke et al. 




Robert J. Ferb, their attorney 
13 Forest Drive, Warren, N.J. 07059 
Tel.: (908)526-1717; Reg.No. 29536 
Attorney's Docket No.: WEH205 



*%PAMEND(WEH205Al(June 19 2001(tm-yz/2419 
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Cardiovascular prostheses with a stable endothelial cell^s urface 



Description 

5 

The invention relates to cardiovascular prostheses with a stable, confluent endothelial cell 
surface which is produced by proliferation under a shear stress. Said cardiovascular 
prostheses are produced by means of a novel method for forming a stable confluent 
endothelial cell monolayer. Under the term "cardiovascular prostheses", vascular and heart 
10 valve prostheses are understood which are covered with endothelial cells on the blood 
contact side. 

Methods for a blood contact side lining of cardiovascular prostheses with endothelial cells 
are known, even those, wherein a confluent endothelial cell monolayer is obtained by 
1 5 growth of the cells ensuing under static conditions, after an initial sub-confluent seeding or 
by means of a direct confluent settlement of the isolated cefls (US-Patent 5,334,879). 
Thereby, the seeding may be carried out under a stepwise and/or permanent rotation, and 
also statically. 

20 Implants from cell structures can also be produced by means of an absorbable carrier 
structure subsequent to enveloping the cells (DE 43 06 661), as a 3 -dimensional, as well as 
a 2-dimensional implant, whereby carrier materials of different manufacture are possible 
(WO 94/17841). In the document EP 0 320 441, a method is described for conditioning 
plastic carriers covered with living cells - the adaptation to a shear stress is supposed to be 

25 obtained. Thereby, a periodically interrupted medium current is used - a permanent shear 
stress is not appHed. In this case, it is the conditioning of the carrier covered confluently 
with cells and a habituation of the deposited cells to shear stress which is concerned, and 
not an adaptation of the cells as early as during their division and adhesion processes. 

30 The apphcation of shear forces is also the subject matter of the document WO 93/01843. 
According thereto, however, only shear forces of a very small amount and mainly of a 
radial orientation are applied. The seeding of the cells thereby ensues under static 
conditions, with a 4-fold rotation of the prosthesis every 20 minutes by about 90 degrees, 
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and only after this, a permanent shear stress of a very small amount is generated by 
rotation on a roller (10 revs./min). 

The laid-open document WO 94/25584 reports on the formation of a closed cell monolayer 
5 which is generated as early as during the seeding. The initial adhesion takes place under 
static conditions. Subsequent thereto ensues the incubation of the confluently sown 
monolayer for over 24 hours. Here, the adaptation of the cells to physiological parameters 
of the shear stress does not ensue during the proliferation, either. US Patent 5,634,879 
reports on a method providing sowing of the cells directly on the prosthesis after the 
10 isolation, without aiming at obtaining an adaptation of the cells to an increased defined 
shear stress. The cells are thereby deposited to the inner surface by means of a transversal 
filtration of the suspension through the prosthesis material. A closed circulation perfiision 
does not exist here. No proliferation under defined flow conditions ensues either. 

15 The disadvantage of the described inventions consists in that either the proliferation 
behavior of the cells under static conditions entails a reduced adhesion of the cells on the 
prosthesis surface due to a modified gen expression, or no conditions are simulated in vitro 
which correspond to those of the in vivo situation. 

20 The object of the present invention consists in developing cardiovascular prostheses by 
means of which the mentioned disadvantages can be countered. 

This task was solved in that in cardiovascular prostheses with an endothelial cell surface, 
the formation of a confluent monolayer ensues subsequent to an initial sub-confluent 
population of the surface on the blood contact side. This ensues by the cells growing under 
25 a permanent influence of defined pulsatile shear forces increasing up to physiological 
values, by means of streaming the prosthesis surface on the blood contact side along the 
main axis of the prosthesis in an inner perfiision circuit, and in that a moistening of the 
outer prosthesis wall ensues in an outer perfiision circuit or in a permeable medium 
reservoir. 

30 The essence of the invention resides in a combination of known elements (method 

for forming a confluent monolayer on the surface of cardiovascular prostheses) and novel 
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elements (adaptation of the endothelial cells to a hemodynamic shear stress locally present 
in the blood vessel at the implantation location), which mutually influence and result in 
their entire action in an advantage of use and the desired success, which resides in that the 
hemodynamic shear stress directly influences the structure and function of the endothehal 

5 cells, and therewith causes an influence on the formation of a confluent endothelial cell 
monolayer as early as during their growth (cell division phase). 

Surprisingly, it has been found that during the formation of the confluent 
endothelial cell monolayer by cell division, the cell population already becomes adapted to 
wall shear stress such as they can be observed in vivo, with the consequence of a stable 

10 adhesion of the cells to the prosthesis surface on the blood contact side, which is of 
decisive importance for the long-term structural and functional efficiency of the 
endothelial cell monolayer as an interface between prosthesis surface and the flowing 
blood. Therewith, the formation of a novel prosthesis surface comparable to in vivo linings 
of blood vessels is achieved, and as a result thereof, a significant reduction of the 

15 coagulation risk as compared to uncoated prostheses, or prostheses which are not 
confluently lined with endothelial cells. 

Already known methods are characterized by a seeding of the prosthesis surface 
ensuing initially and under static conditions, which is only interrupted for short periods and 
discontinuously for exchanging the medium (EP 0 320 441). Further known are methods 

20 wherein the adjustment of the adherence of the cells on the prosthesis surface always takes 
place along with the formation of the immediate confluence (WO 93/01843), Thus, no 
proliferation of the endothehal cells under a permanent influence of defined pulsatile shear 
forces ensues (WO 94/25584). 

The invention permits inter alia an adaptation of the cells to various values of wall 

25 shear stress under consideration of the shear forces arising later locally in the implant in 
dependence of the implant location, as early as before the implantation of the prosthesis in 
the blood circulation. 

The increasing shear forces can be generated by means of a program-controlled 
pumping device (7). The mathematical value of the increasing shear forces can be selected 

30 variably and time-independently. According to an advantageous configuration, the 
mathematical value and the final value of the shear forces are allowed to be selected fireely 
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and time-variably via a program control corresponding to the physiological conditions of 
the implant location, and therewith allow for the formation of arterial as well as venous 
vascular prostheses (1), according to the various wall shear stresses occurring in vivo, and 
also allow for the adaptation to pulsatile flow conditions. 
5 According to a further advantageous configuration, the mathematical value of the 

occurring shear forces can be adjusted by varying the pumping capacity, as well as by 
varying the size of the cross-sections of the pumping tubes used or of any other connecting 
elements outside of the chamber, as well as by the geometrical form and configuration of 
the very chamber. 

10 According to a further advantageous configuration, the outer perfusion circuit (5') 

can be operated in co-current or in counter-current to the inner perfusion circuit (5), but 
can also be operated statically. The two perfusion circuits (5, 5') can also work as a non- 
closed system; according to a further advantageous configuration, they lead from one 
medium reservoir (6) into another medium reservoir {6% in which the medium which has 

15 already flowed through the prosthesis is collected. Thereby, the two circuits can also be 
joined within the chamber (2) after having flowed past the prosthesis surface. 

The inner and the outer perfusion circuit can have different reservoirs or one and 
the same medium reservoir (6, 6'). The prothesis can be present in the very medium 
reservoir, and thereby, the inner and the outer perfusion circuit can be connected with one 

20 another. 

The formation of a confluent endothelial cell monolayer following the seeding of 
the prosthesis surface on the blood contact side, ensues by means of a perfusion circuit, 
illustrated in Figure 1 and Figure 2. This circuit is comprised of an inner perfusion circuit 
for streaming past the prosthesis surface on the blood contact side along the main axis of 

25 the prosthesis inside of a perfusion chamber, whereby the prosthesis is fixed and aUgned in 
the inner space of the perfusion chamber by means of an adapter, and therewith constitutes 
itself a part of the inner perfusion circuit, and is further comprised of an outer perfusion 
circuit for outwardly streaming past the vascular prosthesis within the same perfusion 
chamber, which comprises, towards the outside, connections to a pumping device for both 

30 circuits, as well as to the medium reservoirs which can be exchanged under sterile 
conditions, and which also have the function of a pressure equation reservoir. 
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The outer perfusion circuit serves for moistening the outer prosthesis surface so as 
to prevent it from drying out. The prosthesis material is often of a high porosity, and can be 
impregnated prior to the seeding of cells, with fibrin or any other adhesion-promoting 
substances. An optional perfusion prevents possible gradients from forming in the medium 
5 composition, as well as of the pH value at and/or through the prosthesis wall Thus, a 
gradient-dependent transversal diffusion through the prosthesis material is prevented from 
arising. 

The invention hence relates to cardiovascular prostheses produced by a novel 

10 method characterized by the formation of a stable, confluent endothelial cell monolayer on 
the surface of the prostheses on the blood contact side. Thereby, the initial seeding of the 
prosthesis surface on the blood contact side, as well as the following growth of the 
endothelial cells to a confluent monolayer, ensues under the permanent influence of shear 
stress generated in two stages: initially, in the seeding phase for generating a sub-confluent 

15 endothelial cell monolayer by axial rotation of the culture chamber, and subsequently, by 
streaming the prosthesis surface along the main axis of the prosthesis. Therewith, 
conditions are created in vitro on the prosthesis surface on the blood contact side, which 
are comparable to those of the in vivo situation. As a result therefrom, a confluent 
endothelial layer having a high quality is formed, 

20 These novel cardiovascular prostheses ensure markedly improved bonding of the 

cells on the surface of the prosthesis on the blood contact side and hereby enable the 
monolayer to be maintained even over long periods and under increased shear stress 
conditions. Hereby, for the first time, a significant reduction of the risk of coagulation is 
provided as compared to uncoated prostheses which are not confluently lined with 

25 endothelial cells, as well as compared to prostheses which have been confluently populated 
but exhibit an insufficient bonding of the cells on the prosthesis surface on the blood 
contact side. This method is suitable for covering heart valves as well as vascular 
prostheses such as they are used in cardiovascular surgery, hence also stents. 

The inventive method consists in that, after an initial sub-confluent seeding of the 

30 prosthesis surface on the blood contact side, the formation of a confluent monolayer ensues 
by the cells growing under a permanent influence of defined pulsatile shear forces 
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increasing up to physiological values, by means of causing a streaming to occur about the 
prosthesis surface along the main axis of the prosthesis in an inner perfusion circuit, and by 
moistening the outer prosthesis wall in an outer per&sion circuit or in a permeable medium 
reservoir. 

5 

The invention will be explained in detail by means of examples, however, without 
being limited to these. 

Examples 

10 

Example 1 : 

A poly(tetrafluoroethylene) bypass prosthesis (Fig. 1:1) having a diameter of 4 mm 
and a length of 15 cm is fixed to the inner space of the perfusion chamber (Fig. 1: 2), and 

1 5 hence connected to the inner perfusion circuit (Fig. 1 : 5) by means of the adapters (Fig. 1 : 
3, 3') configured as olive, cones with a clamping or expanding device, respectively. The 
pulsatile flow (0 - 3,500 ml/h of endothehal cell culture medium) is generated by a 
peristaltic pump which can be freely and time-variably controlled manually or by a 
software program (Fig. 1: 7). Via tube connectors (Fig. 1: 4, 4'), which are decentrally 

20 mounted at the sides of the perfiision chamber, the outer perfusion circuit (Fig, 1 : 5') which 
is perfused in co-current with the inner circulation, is established by means of silicone 
tubes. The two perfusion circuits (Fig. 1: 5, 5^) each dispose of a reservoir (Fig.: 6, &) 
containing endothelial cell culture medium and having simultaneously the function of a 
pressure equation reservoir. The peristaltic pump (Fig. 1: 7) is so controlled by a computer 

25 that the shear forces introduced by a pulsatile flow increase in the prosthesis over a period 
of 10 hours from 0.01 to 2.5 dyn/cm^. Thereafter, the flow conditions remain constant until 
the day of the implantation. 

Subsequently, the chamber is opened in a sterile environment, and the prosthesis, 
confluently covered with cells, is ready to be implanted. 

30 

Example 2: 
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A Dacron® bypass prosthesis (Fig. 1:1) having a diameter of 5 mm and a length of 
10 cm is fixed to the inner space of the perfusion chamber (Fig. 1 : 2), and hence connected 
to the inner perfusion circuit (Fig. 1: 5) by means of the adapters (Fig. 1: 3, 3'). The 
pulsatile flow (0 - 7,000 ml/h of endothelial cell culture medium) is generated by a 

5 peristaltic pump which can be freely and time-variably controlled manually or by a 
software program (Fig. 1: 7). The outer perfusion circuit is filled (Fig. 1: 5') with medium 
and statically operated. The two perfusion circuits (Fig. 1: 5, 5') dispose of a common 
reservoir containing endothelial cell culture medium and serving simultaneously as a 
pressure equation reservoir. Hereby, expandable blood bags made of the materials ethylene 

10 vinyl acetate M (EVAM) or polyvinyl chloride (PVC) are used. 

The peristaltic pump (Fig. 1: 7) is so controlled by a computer that the shear forces 
introduced by a pulsatile flow increase in the prosthesis over a period of 24 hours from 
0.01 to 5 dyn/cm^. Thereafter, the flow conditions remain constant until the day of the 
implantation. 

15 Subsequently, the chamber is opened in a sterile environment, and the prosthesis, 

confluently covered with cells, is ready to be implanted. 

Example 3: 

A poly(tetrafluoroethylene) vascular prosthesis (Fig. 1:1) having a diameter of 10 
20 mm and a length of 12 cm is fixed in the inner space of the medium reservoir which 
therewith represents the outer perfusion circuit, by means of an adapter. The pulsatile flow 
(0 - 7,000 ml/h of endothelial cell culture medium) is generated by a peristaltic pump 
which can be freely and time- variably controlled manually or by a software program (Fig. 
1: 7), whereby the inner diameter of the pump tubes is variable. 
25 The peristaltic pump (Fig. 1: 7) is so controlled by a computer that the shear forces 

introduced by a pulsatile flow increase in the prosthesis over a period of 24 hours from 
0.01 to 5 dyn/cm^. Thereafter, the flow conditions remain constant until the day of the 
implantation. 

Subsequently, the chamber is opened in a sterile environment, and the prosthesis, 
30 confluently covered with cells, is ready to be implanted. 
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Example 4: 

A poly(tetrafluoroethylene) bypass prosthesis (Fig. 1:1) having a diameter of 4 mm 
and a length of 4 cm is fixed to the inner space of the perfusion chamber (Fig. 1: 2% and 
hence connected to the inner perfusion circuit (Fig. 1: 5) by means of the adapters (Fig. 1: 

5 3, y) configured as olive, cones with a clamping or expanding device, respectively. The 
pulsatile flow (0 - 3,500 ml/h of endothelial cell culture medium) is generated by a 
peristaltic pump which can be freely and time-variably controlled manually or by a 
software program (Fig. 1: 7). Via tube connectors (Fig. 1: 4, 4^, which are decentrally 
mounted at the sides of the perfusion chamber, the outer perfusion circuit (Fig. 1 : 5') which 

10 is perfused in counter-current with the inner circulation, is estabhshed by means of silicone 
tubes. Hereby, the perfusion of one or of both circulation/s ensues in a non-closed system. 
Thereby, medium flows from one medium reservoir serving as a storage into another 
medium reservoir serving as a collecting vessel. 

The peristaltic pump (Fig. 1: 7) is so controlled by a computer that the shear forces 

15 introduced by a pulsatile flow increase in the prosthesis over a period of 10 hours from 
0.01 to 2.5 dyn/cm^. Thereafter, the flow conditions remain constant until the day of the 
implantation. 

Subsequently, the chamber is opened in a sterile environment, and the prosthesis, 
confluently covered with cells, is ready to be implanted. 

20 

Example 5: 

A heart valve prosthesis (Fig. 1: 1) is fixed to the inner space of the perfusion 
chamber (Fig. 1: 2), and hence connected to the inner perfusion circuit (Fig. 1 : 5) by means 
of an adapter (Fig. 1: 3). The pulsatile flow (0 - 7,000 ml/h of endothelial cell culture 

25 medium) is generated by a peristaltic pump which can be freely and time-variably 
controlled manually or by a software program (Fig. 1: 7). The outer perfixsion circuit is 
perfiised (Fig. 1: 5') in co-current After streaming past the heart valve prosthesis, the two 
perfusion circuits unite inside of the chamber (2) until leaving same. The two perfusion 
circuits (Fig. 1: 5, 5') dispose of a common reservoir containing endothelial cell culture 

30 medium and serving simultaneously as a pressure equation reservoir. Hereby, expandable 
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blood bags made of the materials ethylene vinyl acetate M (EVAM) or polyvinyl chloride 
(PVC) are used. 

The peristaltic pump (Fig. 1 : 7) is so controlled by a computer that the shear forces 
introduced by a pulsatile flow increase in the prosthesis over a period of 24 hours from 
5 0.01 to 5 dyn/cm^ Thereafter, the flow conditions remain constant until the day of the 
implantation. 

Subsequently, the chamber (2) is opened in a sterile environment, and the 
prosthesis, confluently covered with cells, is ready to be implanted. 

10 Figures 

Figure 1 shows the schematic structure of a closed perfusion system. The chamber (2) 
constitutes the main element which is connected, via tube connectors (4, 4') to the inner 
circuit (5) and the outer circuit (5') with the pumping device (7) and the associated medium 
15 reservoirs (6, 6'). The inner circuit is closed by the vascular prosthesis (1) fixed in the 
chamber by means of the adapters (3, 3'). The arrows shown symbolize the flow direction 
of the perfusing medium, whereby in the present illustration, a perfusion of the two circuits 
ensues in co-current. 

Figure 2 shows the schematical structure of a perfusion system according to Figure 1, here, 
20 however, the perfusion does not take place by means of two closed circuits, but from one 
medium reservoir (6) into another medium reservoir (6'), in which the medium is collected 
which has already streamed through the prosthesis. 
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Reference numerals 

1 cardiovascular prosthesis 

2 chamber 
5 3, 3' adapters 

4, 4' tube connector 

5 inner circuit 

5' outer circuit 

6, 6' medium reservoir 

10 7 pump 
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Claims 

1 . Cardiovascular prostheses with an endothelial cell surface produced in that after an 
initial sub-confluent seeding of the surface on the blood contact side, the formation 

5 of a confluent monolayer ensues by the cells growing under a permanent influence 

of defined pulsatile shear forces increasing up to physiological values, by means of 
streaming the prosthesis surface on the blood contact side along the main axis of the 
prosthesis in an inner perfusion circuit and by moistening the outer prosthesis wall 
in an outer perfusion circuit, or in a permeable medium reservoir. 

10 

2. Cardiovascular prostheses according to claim 1, characterized in that the increasing 
shear forces are generated by means of a program-controlled pumping device (7). 

3. Cardiovascular prostheses according to claims 1 and 2, characterized in that the 
1 5 mathematical value of the increasing shear forces can be selected variably and time- 
independently. 

4. Cardiovascular prostheses according to claims 1 through 3, characterized in that the 
mathematical value and the final value of the shear forces can be selected fi:eely and 

20 time-variably by means of a program control according to the physiological 

conditions of the implantation location. 

5. Cardiovascular prostheses according to claims 1 through 4, characterized in that the 
mathematical value of the occurring shear forces can be adjusted by varying the 

25 pumping capacity, as well as by varying the size of the cross-section of the 

pumping tubes used or of any other connecting elements outside of the chamber, as 
well as by the geometrical form and configuration of the very chamber. 

6. Cardiovascular prostheses according to claims 1 through 5, produced by means of a 
30 perfiision circuit consisting of an inner perfusion circuit (5) for streaming the 

prosthesis surface on the blood contact side along the main axis of the prosthesis 
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inside of the chamber (2), said prosthesis (1) being fixed in the inner space thereof 
by means of adapters (3, 3^, and hence constituting as such the inner perfusion 
circuit (5), and an outer perfusion circuit (5^ for outwardly streaming the prosthesis 
(1) within the same chamber (2) which comprises, towards the outside, connections 
to a pumping device (7) for both circuits (5, 5^, as well as to the medium reservoirs 
(6, 6') which also have the function of pressure equation reservoirs. 

Cardiovascular prostheses according to claims 1 through 6, produced by means of a 
perfusion circuit consisting of an inner perfusion circuit (5) for streaming the 
prosthesis surface on the blood contact side along the main axis of the prosthesis 
inside of the chamber (2), said prosthesis (1) being fixed in the inner space thereof 
by means of an adapter (3), and hence constituting as such the inner perfusion 
circuit (5), and an outer perfusion circuit (5') uniting inside of the chamber (2) with 
the inner perfusion circuit (5) after having streamed the prosthesis (1) for outwardly 
streaming the prosthesis (1) within the same chamber (2) which comprises, towards 
the outside, connectors to a pumping device (7) for both circuits (5, 5'), as well as to 
the medium reservoirs (6, 6') which also have the function of pressure equation 
reservoir. 

Cardiovascular prostheses according to claims 6 and 7, characterized in that the 
outer perfusion circuit (5') can be operated in co-current or in counter-current to the 
inner perfusion circuit (5), but also statically. 

Cardiovascular prostheses according to claims 6 through 8, characterized in that the 
perfusion circuits lead from one medium reservoir (6) into another medium 
reservoir (6'), in which the medium is collected which has already streamed through 
the prosthesis. 

Cardiovascular prostheses according to claims 6 through 8, characterized in that the 
inner and the outer perfusion circuits have different medium reservoirs or one and 
the same medium reservoir (6, 6'). 
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1 1 . Cardiovascular prostheses according to claims 6 through 8, characterized in that the 
prosthesis is present in the very medium reservoir, and that the inner and the outer 
perfusion circuits are thereby connected with each another. 

5 

12. Cardiovascular prostheses according to claims 6 through 11, characterized in that 
the medium reservoirs are comprised of expandable blood bags of the materials 
PVC or EVAM. 

10 13. Cardiovascular prostheses according to claims 6 and 7, characterized in that the 
realization of the adapters (3, 3*) for fixing the prosthesis (1) can be realized as an 
olive, cones with clamping means or as an expansion member. 

14. Cardiovascular prostheses according to claims 6, 7 and 13, characterized in that the 
15 length of the prosthesis to be clamped can be varied by constructionally providing 

at least one closing part with the adapter (3 or 3') of chamber (2). 

15. Cardiovascular prostheses according to claims 6 and 7, characterized in that the 
chamber (2) is manufactured from a transparent material. 

20 

16. Cardiovascular prostheses according to claims 1 through 15, characterized in that 
the prosthesis is used as a vascular prosthesis, a heart valve prosthesis or a stent. 

17. Method for covering cardiovascular prostheses with endothelial cells according to 
25 claims 1 through 16, characterized in that after an initial sub-confluent seeding of 

the prosthesis surface on the blood contact side, the formation of a confluent 
monolayer ensues by the cells growing under permanent influence of defined 
pulsatile shear forces increasing up to physiological values by means of streaming 
the prosthesis surface on the blood contact side along the main axis of the 
30 prosthesis in an inner perfusion circuit, and a moistening of the outer prosthesis 

wall in an outer perfusion circuit or in a permeable medium reservoir. 
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1 8 . The method according to claim 1 7, characterized in that 

a) the increasing shear forces are generated by means of a program-controlled 
pumping device (7), 

5 b) the mathematical value of the increasing shear forces can be selected 

variably and time-independently, 
c) the mathematical value and the final value of the shear forces can be 
selected freely and time-variably by a program control according to the 
physiological conditions of the implantation location, and 

10 d) the mathematical value of the arising shear forces can be adjusted by 

varying the pumping capacity, as well as by varying the size of the cross- 
section of the pumping tubes used or of any other connecting elements 
outside of the chamber, as well as by the geometrical form and 
configuration of the very chamber. 

15 

19, The method according to claims 17 and 18, characterized in that in an inner 
perfusion circuit (5) for streaming through the inner prosthesis space along the main 
axis of the prosthesis inside of the chamber (2), the prosthesis (1) is fixed by means 
of adapters (3, 3'), and hence as such constitutes the inner perfusion circuit (5), and 

20 that an outer perfusion circuit (5^ exists for outwardly streaming the prosthesis (1) 

in the same chamber (2) which, towards the outside, comprises for the two circuits 
(5, 5') connectors to a pumping device (7) and the medium reservoirs (6, 6') which 
also have the function of pressure equation reservoirs. 

25 20. The method according to claims 17 through 19, characterized in that 

a) the outer perfusion circuit (5') can be operated in co-current or counter- 
current to the inner perfusion circuit (5), but also statically, 

b) the two perfusion circuits (5, 5') do not work as a closed system but lead 
from one medium reservoir (6) into another medium reservoir (6'), in which 

30 the medium is collected which has already streamed through the prosthesis, 
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c) the inner and the outer perfusion circuits have different medium reservoirs 
or one and the same medium reservoir (6, 6'), and 

d) the two perfusion circuits (5, 5') unite inside the chamber (2) after having 
streamed the prosthesis (1), but leave the chamber (2) in separate perfusion 

5 circuits (5, 5'). 

21 . The method according to claims 17 through 20, characterized in that the prosthesis 
is present in the very medium reservoir and that the inner and the outer perfusion 
circuits are thereby connected with each another. 
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Abstract 

The invention relates to cardiovascular prostheses with a stable, confluent endothehal cell 
surface which is produced by proliferation under a shear stress. Said cardiovascular 

5 prostheses are produced by means of a novel method for creating a stable confluent 
endothelial cell monolayer. The inventive cardiovascular protheses ensure markedly 
improved bonding of the cells on the surface of the prosthesis and hereby enable the 
monolayer to be maintained even over long periods and in more demanding shear stress 
conditions. The invention hereby provides the first means of significantly reducing the risk 

10 of coagulation compared to uncoated prostheses which are not confluently lined with 
endothelial cells and prostheses which have been confluently populated but exhibit an 
insufficient bonding of the cells on the surface. 
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Als nachstehend benannter Erfmder erklare ich hiermit an Eidesstatt: 

As a below named inventor, I hereby declare that: 

dafi mein Wohnsitz, meine Postanschrift und meine Staats-angehorigkeit den im 
Nachstehenden nach meinem Namen aufgefiihrten Angaben entsprechen, 

My residence, post office address and citizenship are as stated below next to 
my name, 

daB ich, nach bestem Wissen der urspriingliche, erste und alleinige Erfmder (falls 
nachstehend nur ein Name angegeben ist) oder ein ursprunglicher, erster und 
Miterfmder (falls nachstehend mehrere Namen aufgefiihrt sind) des Gegenstandes 
bin, fiir den dieser Antrag gestellt wird und fur den ein Patent beantragt wird fur die 
Erfindung mit dem Titel: 

Kardiovasculare prothesen mit Endthelzell-Oberflache 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) 
of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 
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CARDIOVASCULAR PROSTHESES WITH A STABLE ENDOTHELIAL 
CELL SURFACE 



deren Beschreibung (nur eines der nachfolgenden Kastchen ankreuzen) 

the specification of which (check only one item below) 

< > hier beigefugt ist 
is attached hereto. 

< > am als U.S.-Anmeldung, Seriennummer 

gereicht wurde und am abgeandert wurde (falls tatsachlich 

abgeandert). 

was filed as US Application Serial No. 

on and was amended on (if applicable). 

<X> am 17. Dezember 1999 als intemationale PCT-Anmeldung, Nummer 

PCT/DE99/04102 eingereicht wurde und am unter PCT-Artikel 

34/36 abgeandert wurde (falls tatsachlich abgeandert). 

was filed as PCT international application, Number PCT/DE99/04102 on December 

17, 1999 and was amended under PCT Article 34/36 on (if 

applicable) 

Ich bestatige hiermit, daB ich den Inhalt der obigen Patentanmeldung einschlieBlich 
der Anspruche durchgesehen und verstanden habe, die eventuell durch einen 
Zusatzantrag wie oben erwahnt abgeandert wurde. 

I hereby state that I have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment referred 
to above. 

Ich erkenne meine Pflicht zur Offenbarung jeglicher Informationen an, die zur 
Priifung der Patentfahigkeit in Einklang mit Titel 37, Bundesgesetzbuch (Code of 
Federal Regulation), § 1.56 von Belang sind. 

I acknowledge the duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, § 1.56. 
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Ich beanspruche hiermit auslandische Prioritatsvorteile gemaB Abschnitt 35 der 
ZivilprozeBordnung der Vereinigten Staaten, Paragraph 119 jeglicher unten 
angegebenen Auslandsanmeldung(en) fur ein Patent oder Erfindersurkunde oder 
jeglicher intemationalen PCT-Anmeldung(en), welche mindestens ein Land ausser 
den Vereinigten Staaten benennt, und habe auch jegliche Auslandsanmeldung(en) fiir 
ein Patent oder Erfindersurkunde oder jegliche Internationale PCT-Anmeldung(en), 
welche mindestens ein Land ausser den Vereinigten Staaten benennt, nachstehend 
gekennzeichnet, welche von mir fiir den gleichen Gegenstand eingereicht wurde und 
ein Anmeldedatum haben, das vor dem Anmeldedatum der Anmeldung liegt, fur die 
Prioritat beansprucht wird. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of 
any foreign application(s) for patent or inventor's certificate or of any PCT 
intemational application(s) designating at least one country other than the United 
States of America listed below and have also identified below any foreign 
application(s) for patent or inventor's certificate or any PCT intemational 
application(s) designating at least one country other than the United States of 
America filed by me on the same subject matter having a filing date before that of the 
application(s) of which priority is claimed: 

PRIOR FOREIGN /PCT APPLICATION(S) AND ANY PRIORITY CLAIMS 

UNDER 

35 use 119: 

FRUHERE AUSLANDISCHE/PCT ANMELDUNG(EN) UND JEGLICHE 
PRIORITAT UNTER 
35 use 119: 

Country Application No. Date of Filing Priority Claimed 
(if PCT, indi- (day, month, year) under 35 USC 1 1 9 

cate PCT) 

Land (falls Anmeldungs- Anmeldedatum Prioritat unter 
PCT, PCT nummer (Tag, Monat, Jahr) 3 5 USC 1 1 9 
angeben) beansprucht 

Germany 198 60 286.3 21 December 1998 <X>Yes < >No 

Ja Nein 

Ich beanspruche hiermit gemaB Absatz 35 der ZivilprozeBordnung der Vereinigten 
Staaten, Paragraph 120, den Vorzug jeglicher unten aufgefiihrten U.S.- 
Anmeldung(en) oder die USA benennende intemationale(n) PCT-Anmeldung(en) 
und falls der Gegenstand aus jedem Anspruch dieser Anmeldung nicht in 
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dieser/diesen friiheren Patentanmeldung(en) laut dem ersten Paragraphen des 
Absatzes 35 der ZivilprozeBordnung der Vereinigten Staaten, Paragraph 112 
offenbart ist, erkenne ich gemaB Absatz 37, Bundesgesetzbuch, Paragraph 1.56(a) 
meine Pflicht zur Offenbarung von Informationen an, die zwischen dem 
Anmeldedatum der friiheren Anmeldung(en) und dem nationalen oder 
intemationalen PCT Anmeldedatum dieser Anmeldimg bekannt geworden sind. 

I hereby claim the benefit under Title 35, United States Code, §120 of any United 
States application(s) or PCT international application(s) designating the United 
States of America that is/are listed below and, insofar as the subject matter of each of 
the claims of this application is not disclosed in that/those prior application(s) in the 
manner provided by the first paragraph of Title 35, United States Code, §112, I 
acknowledge the duty to disclose material information as defined in Title 37, Code of 
Federal Regulations, §L56(a) which occurred between the filing date of the prior 
application(s) and the national or PCT intemational filing date of this application: 
PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS 
DESIGNATING 

THE U.S. FOR BENEFIT UNDER 35 USC 120: 

FRUHERE AMERIKANISCHE ANMELDUNGEN ODER DIE USA 

BENENNENDE 

INTERNATIONALE PCT- ANMELDUNGEN FUR VORRECHT UNTER 35 USC 
120 

U.S. APPLICATIONS STATUS (Check one) 

U.S. Application No. U.S Filing Date Patented Pending Abandoned 

AMERIKANISCHE ANMELDUNGEN STAND (ein Kastchen ankreuzen) 
Seriennummer Anmeldedatum Patentiert Anhangig Aufgegeben 

<> <> <> 

PCT APPLICATIONS DESIGNATING THE U.S. 
PCT Application PCT Filing Date U.S.Ser.Nos. 
Number assigned (if any) 

DIE USA BENENNENDE PCT- ANMELDUNGEN 
PCT-Anmelde- PCT- Anmeldedatum Zugeteilte Serien- 
nummer nummem (falls zutreffend) 

<> <> <> 

VERTRETUNGSVOLLMACHT: Ats benannter Erfinder beauftrage ich hiermit den 
nachstehend benannten Patentanwalt (oder die nachstehend benannten Patentanwalte) 
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und/oder Patent-Agenten mit der Verfolgung der vorliegenden Patentanmeldung 
sowie mit der Abwicklung aller damit verbundenen Geschafte vor dem Patent- und 
Warenzeichenamt: (Name und Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following 
attomey(s) and/or agent(s) to prosecute this application and transact all business in 
the Patent and Trademark Office connected therewith. (List name and registration 
number) 

Horst M. Kasper (Reg. No. 28^59^ (^^^^^"^ 
Richard T. Laughlin (Reg. No. IJJM) ^ V/ 
Telefongesprache bitte richten an: (Nam^niia Telefonnummer) 
Direct Telephone Calls to: (Name and telephone number) 

Horst M. Kasper (908) 757-2839 



Postanschrift: 

Send Correspondence to: 

1 IFoisstDnve^^ 

Ich erklare hiermit, dafi alle von mir in der vorliegenden Erklarung gemachten 
Angaben nach meinem besten Wissen und Gewissen der voilen Wahrheit 
entsprechen, und daB ich diese eidesstattliche Erklarung in Kenntnis dessen abgebe, 
daB wissentlich und vorsatzlich falsche Angaben gemaB Paragraph 1001, Absatz 18 
der ZivilprozeBordnung der Vereinigten Staaten von Amerika mit Geldstrafe belegt 
und/oder Gefangnis bestraft werden konnen, und daB derartig wissentlich und 
vorsatzlich falsche Angaben die Giiltigkeit der vorliegenden Patentanmeldung oder 
eines darauf erteilten Patentes gefahrden konnen. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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VoUer Name des einzigen oder urspriinglichen Erfinders: 
Full name of sole or first inventor: 
Manrico Paulitschke 



Unte 



des Erfmders 



InAfflntor's sign ature 



Datum 
Date 



Wohnsitz 
Residence 

D-13086 Berlin ^ (2^^ 

Germany " ' ' 

Staatsangehorigkeit 

Citizenship 

Germany 

Postanschrift 
Post Office Address 
Pistoriusstrasse 103 
D-13086 Berlin 
Germany 

Full name of second inventor: 
Axel Rademacher 



Unterschrift des Erfinders Datum 
Inventor's signature Date 

Wohnsitz 

Residence ^ / 

D- 1 03 1 9 BeriiiLV{^)^ 
Germany 

Staatsangehorigkeit 

Citizenship 

Germany 
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Postanschrift 
Post Office Address 
Mellenseestrasse 25 
D- 103 19 Berlin 
Germany 

Full name of third inventor: 
Michael Sittinger 



Unterschrift des Erfmders Datum 
Inv^ntofi simatQre Date 



Wohnsitz 
Residence 

D-15831 Grossziethen 
Germany ~ 
Staatsangehorigkeit 
Citizenship 
Germany 

Postanschrift 

Post Office Address 

Kar]-Marx-Strasse 147D 

D-15831 Grossziethen 

Germany 



PTO 1391 (10-83) 

*%ptO:gennde(WEH205DE(June 15, 2001(th/mw 
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